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MEANS AND METHOD FOR SEALING CONSTRUCTIONS 

5 The invention concerns a means for and methods of sealing constructions, in 

particular earthwork constructions. 

Means for and methods of sealing constructions, for example dams and dikes, 
which use concrete, for example water-impermeable concrete, as a sealing means, are 
known from the state of the art. The water-impermeable concrete can be introduced into 

10 already existing dikes through slot walls or bung bores. That procedure is 
disadvantageous however precisely in relation to dikes as a rigid body is formed within 
the dike, which cannot compensate for shifts in the foundation soil so that breaks and 
cracks can occur in the concrete sealing means. Cracks in the sealing means however 
mean that the dike or generally the construction becomes water-permeable again and 

15 there is the risk of underscouring. 

In comparison the use of argillaceous mixtures for sealing constructions, earlier 
known as 'puddle', affords the advantage that this kind of sealing does not form a rigid 
sealing body so that shifts in foundation soil are compensated and no leaks can occur. 
Sealing arrangements for constructions comprising argillaceous mixtures involve 

20 water-impermeability of approximately the same level as sealing arrangements using 
concrete. Puddles on the dam outside are also relatively complicated and expensive, 
require a great deal of construction material, destroy the biotop on the dam surface and 
do not have particularly long service lives. They are also limited to use in relation to 
dams or dikes which can be dry at least during the building phase. 

25 In comparison with the state of the art the object of the invention is to provide a 

means for and a method of sealing constructions, which permits new and already 
existing constructions to be flexibly, inexpensively and permanently sealed with a high 
degree of sealing integrity, by the introduction of a core sealing means. 

That object is attained in that the means for sealing constructions comprises a 

30 mixture of argillaceous materials and an additive which breaks open the enclosing 
water around the grain of the soil, wherein lm 3 of soil contains up to 0.5% by volume, 
preferably between 0.01% by volume and 0.1% by volume and particularly preferably 
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0.03% by volume of the additive. In comparison with the conventional argillaceous 
mixtures such as for example bentonite, that modified soil mixture exhibits a 
substantially improved sealing action, wherein the flexible properties of the 
argillaceous mixtures from the state of the art are still retained. The quantitative ratio 
5 according to the invention between the additive and the soil achieves optimum water- 
impermeability. In that respect the concentration of the additive should not substantially 
exceed 0.5% by volume as, at higher levels of concentration, the additive has a film- 
forming effect around the soil. 

Introduction of the additive according to the invention into the soil mixture, by 

10 virtue of the. water casing which generally surrounds the individual grain being broken 
open, obviously results in better coagulation by virtue of the stronger adhesion forces 
with which the individual particles of the soil can adhere to each other after their water 
casing has been broken open. By virtue of using the additive in the preferred 
embodiment of the invention, this provides that the mixture acquires a compact, 

15 viscous-plastic and water-impermeable consistency. Even after a forced drying-out 
operation the mixture remains stable and upon absorbing a small amount of water 
immediately assumes again the viscous-plastic, water-impermeable consistency. 
Because of the strong cohesion between the grains, plant roots cannot pass through the 
sealing means, nor can it be infested by small animals. In addition adjunction works are 

20 possible at any time as the mixture does not set. Undermining and erosion of the 
injection body in the case of flowing water does not occur. 

In a preferred embodiment the additive is a polymer, in particular a polymeric 
(meth)acrylamide. When using polymeric additives K-values around 10" 9 m/second are 
achieved. A possible explanation for achieving the high K-values could be the dense 

25 bedding of the soil constituents and the fact that the pores in the structure are filled up 
by the clay particles. 

In addition a particularly preferred embodiment of the invention is one in which 
the additive contains saponified paraffins. The use of the polymeric (meth)acrylamide 
in conjunction with saponified paraffins is ecologically harmless so that the sealing 

30 means can be used in all ground water zones. Because of the low level of concentration 
of the additive a binding agent function is not possible and desired and is also not 
effected by any cement or lime admixtures, the concentration of which would also be 
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too low for that purpose. There is no chemical reaction with the additive, but it acts 
1 substantially with a hydrophobing effect on the grain. Its 'action is comparable to that of 
a catalyst. 

It is desirable if the soil in the present invention contains clay and/or coarse 
5 clay. A proportion of at least 10% by weight, preferably at least 15% by weight of clay 
and/or coarse clay has proven to be particularly advantageous. It is precisely the fine- 
grain constituents such as clay or coarse clay in the soil that, in conjunction with the 
additive, permit the formation of a compact, viscous-plastic and water-impermeable 
mass. 

10 A preferred embodiment of the invention provides that a proportion of cement 

and/or lime which in turn contains a proportion of 1% by weight to 10% by weight, 
preferably 3.5% by weight of the additive, is added to the mixture. That addition is 
advantageous as it dilutes the additive and for example facilitates uniform distribution 
of the additive when injecting the mixture into an already existing construction. In that 

15 respect a particularly preferred embodiment of the invention is one in which between 
1 5 kg and 25 kg, preferably 20 kg of the cement or lime containing the additive, is 
added to one cubic metre of soil. That amount permits optimum dilution of the additive 
upon injection into an existing construction. Mixing of additive and cement and/or lime 
can take place at the factory, that is to say not on site. 

20 In order to make the mixture capable of flow, it is desirable if a proportion of 

between 20% by weight and 50% by weight, preferably between 25% by weight and 
40% by weight and particularly preferably between 30% by weight and 35% by weight 
of water is added to the mixture. With that water content the mixture has thixotropic 
properties, that is to say the material can be pumped and conveyed but becomes jelly- 

25 like firm as soon as it comes to rest. After the excess water issues the Proctor density of 
the mixture is reached, that is to say with that water content, optimum compacting of 
the soil and the additive is achieved. 

In regard to the method the object of the invention is achieved in that a mixture 
of soil and an additive, as has been described hereinbefore, is injected into a 

30 construction or is sprayed on at the surface using a wet flow method. That procedure 
makes it possible for an already existing construction to be sealed off subsequently, that 
is to say even years after it was constructed. 
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In a preferred embodiment of the invention firstly holes are bored into the 
construction, the hole walls being stabilised. The soil is then flushed out of the walls of 
the holes and a mixture of soil and an additive as has been described hereinbefore is 
pressed into the hole. That method makes it possible for the additive to be introduced 
5 even into constructions whose soil is already so greatly compacted that the additive 
cannot be introduced through cavities and/or porous intermediate spaces in the soil. 

In a particularly preferred embodiment the walls of the bore holes are supported 
with a tube which has slots and the soil is flushed out through the slots and the mixture 
of soil and an additive as has been described hereinbefore is pressed into the 
10 construction through same or other adjacent slots or openings. Supporting the bore 
holes with a slotted tube prevents the walls of the bore holes falling in during the works 
and thus hindering the introduction of the sealing means into the construction. In that 
case the slotted tube advantageously remains in the bore hole during all stages. 

In a particularly preferred embodiment of the method of the invention the 
15 operation of flushing out the soil and the operation of introducing the mixture of soil 
and additive are effected in one working step. 

Depending on the foundation soil composition it may be desirable if additional 
substances with a high fine proportion, preferably clay and/or coarse clay, are added to 
the mixture of soil and an additive as has been described hereinbefore. That makes it 
20 possible for even constructions whose soil contains only small fine proportions to be 
subsequently very effectively sealed with the aforesaid method. 

As an alternative to the specified method, in the case of injectable grounds, it 
may be advantageous for the above-described additive to be directly injected into 
cavities, holes and/or into the porous intermediate spaces of the soil of the construction 
25 so that it mixes there with the soil. That method permits introduction of the additive 
into the construction with a low level of complication and expenditure. 

In a preferred embodiment of the invention rotating boring lances are used for 
injection of the mixture of soil and an additive in order to build up a cylindrical body of 
sealing material in the construction, with a defined injection pressure. 
30 Further advantages, features and possible uses of the present invention will be 

apparent from the description hereinafter of a preferred embodiment and the related 
Figures in which: 
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Figure 1 shows a diagrammatic representation of the soil exchange process, 

Figure 2 shows a diagrammatic representation of the injection of mixture of soil 
and additive into a bore hole, 

Figures 3a - c show diagrammatic representations of the stepwise procedure in 
5 the injection of the mixture of soil and an additive into a bore hole, 

Figure 4 shows a lateral view in section through a river dike with bore holes, 

Figure 5 shows a diagrammatic sectional view of a construction below ground 
level with surface sealing, 

Figure 6 shows a diagrammatic sectional view of a tunnel construction with 
10 various sealing arrangements, and 

Figure 7 shows a sectional view of a dike with vertical sealing. 

Figure 1 diagrammatically shows the exchange of the soil 1 by a mixture of the 
previously removed soil 1 and an additive 3. In the illustrated embodiment the additive 
used is a polymeric acrylamide in conjunction with saponified paraffins. That additive 
15 can be obtained under the trade name Consolid. Water is introduced into a slotted tube 
4 under high pressure through a conduit 5 so that the soil is flushed out at the slots 6 of 
the tube. The mixture of soil and water is then sucked away from the slotted tube 4 by 
way of a conduit 7. After settlement in a settlement tank 8 the mixture of soil and water 
is mixed in a mixer 9 with parts of the drilling material 10 and the additive 3. Soil can 
20 possibly be mixed in the mixer with a higher fine proportion, for example coarse clay 
and/or clay. The modified clay mixture is then passed by way of a further conduit 12 
back into a region 1 3 under the removal location of the slotted tube 4, under pressure. 
There it is used for filling the wall region 6 from which soil 1 was previously flushed 
out. In a concluding working operation, the slotted tube 4 is drawn out of the bore hole 
25 and the bore hole is filled with the modified clay mixture 2. 

Figure 2 diagrammatically shows the step of injecting the modified clay mixture 
with an additive, here Consolid, and optionally additional fine components, into a bore 
hole 4. For that purpose a hole 4 is bored with a rotating boring lance 14 and at the 
same time the modified clay mixture 2 is pressed thereinto. 
30 That can be particularly clearly seen in Figures 3a - c. Figures 3a and b show 

how the modified clay mixture is pressed into the bore hole during the operation of 
boring the hole with the lance 14. It can be seen in this respect how the modified clay 
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mixture 2 also penetrates into the soil 1 in the regions 15 directly adjoining the bore 
hole 4. 

Figure 3c shows two mutually juxtaposed bore holes 4 which are already filled 
with the modified clay mixture 2. Their edge or surrounding regions 15 which are also 
5 penetrated by the modified clay mixture overlap in a region 16 so that in cross-section 
there is a continuous sealing surface formed from the modified clay mixture. 

Figure 4 particularly clearly shows the formation of a continuous sealing 
surface within a river dike. The choice of the arrangement of the bore holes 4 provides 
respective overlapping surrounding regions 6 around the bore holes, which are 
10 permeated by the sealing mixture, so that an interruption-free sealing arrangement in an 
already existing dike can be built up without having to excavate the dike over its entire 
length. 

Figure 5 shows an underground construction, the bottom surface 18 of which 
has been sealed with two sealing surfaces 19 of the modified clay mixture 2. 

15 Figure 6 shows a tunnel, the rear surface 20 of which has been provided in the 

upper region with a seal 20 of the modified clay mixture 2. In addition it is also 
possible to see a seal 22 of modified clay mixture 2, which covers over the region of the 
tunnel tubes and the adjacent earth. Such cover arrangements are frequently used in the 
field of underground railway construction in which further traffic levels are arranged 

20 over the tunnel tubes. A further seal 23 in the region laterally of the tunnel tubes 24 can 
prevent for example ground water from penetrating into the tunnel tubes 24. 

Figure 7 shows a so-called vertical seal 20 of a dike 17. For that purpose slots 
are excavated into the dike perpendicularly to the top thereof, in this case two slots, the 
slots being filled with the modified clay mixture 2 to seal off the dike 17. 
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CLAIMS 

1. A means for sealing constructions comprising a mixture of soil, preferably 
argillaceous materials and/or coarse clay, and an additive which breaks open the 
enclosing water around the grain, wherein lm 3 of soil contains up to 0.5% by volume, 
preferably between 0.01% by volume and 0.1% by volume and particularly preferably 
0.03% by volume of the additive. 

2. A means for sealing constructions according to claim 1 characterised in that 
the additive is a polymer, in particular a polymeric (meth)acrylamide. 

3. A means for sealing constructions according to claim 1 or claim 2 
characterised in that the additive contains saponified paraffins. 

4. A means for sealing constructions according to one of claims 1 to 3 
characterised in that the soil contains a proportion of at least 10% by weight, preferably 
at least 1 5% by weight of clay and/or coarse clay 

5. A means for sealing constructions according to one of claims 1 to 4 
characterised in that a proportion of cement and/or lime which in turn contains a 
proportion of 1% by weight to 10% by weight, preferably 3.5% by weight of the 
additive, is added to the mixture. 

6. A means for sealing constructions according to claim 5 characterised in that 
between 15 kg and 25 kg, preferably 20 kg of the cement or lime containing the 
additive, is added to 1 m 3 of soil. 

7. A means for sealing constructions according to one of claims 1 to 6 
characterised in that a proportion of between 20% by weight and 50% by weight, 
preferably between 20% by weight and 40% by weight and particularly preferably 
between 30% by weight and 35% by weight of water is added to the mixture to make it 
capable of flow. 
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8. A method of sealing construction* in which a mixture of soil and an additive 
according to one of claims 1 to 7 is injected into the construction or sprayed on at the 
surface. 

9. A method of sealing constructions according to claim 8 characterised in that 
holes are bored into the construction, the walls of the holes being stabilised, that the 
soil is flushed out of the walls of the holes and then a mixture of soil and an additive 
according to one of claims 1 to 7 is pressed into the hole. 

10. A method of sealing constructions according to claim 9 characterised in that 
the walls of the bore holes are supported with a tube which has slots and the soil is 
flushed out through the slots and the mixture of soil and an additive according to one of 
claims 1 to 7 is pressed into the construction through the slots. 

11. A method of sealing constructions according to one of claims 8 to 10 
characterised in that substances with a high fine proportion, preferably clay and/or 
coarse clay, are added to the mixture of the soil and an additive according to one of 
claims 1 to 6. 

12. A method of sealing constructions wherein an additive according to one of 
claims 1 to 7 is injected into cavities, holes and/or into the porous intermediate spaces 
of the soil of the construction and there mixed with the soil. 

13. A method according to one of claims 8 or 12 characterised in that the 
additive or the mixture of soil and additive is injected into the construction by way of a 
rotating boring lance. 
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Abstract 

The present invention relates to a means for and a method of sealing 
constructions. In order to provide a means for and a method of sealing constructions 
which permits flexible, inexpensive and permanent sealing of new and already existing 
constructions, with a high degree of sealing integrity, by introducing a core sealing 
means, it is proposed in accordance with the invention that the means for sealing 
constructions comprises a mixture of soil, preferably argillaceous materials and/or 
coarse clay, and an additive for breaking open the enclosing water around the grain. In 
regard to the method it is proposed that the mixture of soil and an additive is injected 
into the construction or is sprayed on at the surface. 
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application(s) for patent, or plant breeder's rights certificate(s), or 365(a) of any PCT International 
application which designated at least one country other than the United States of America, listed 
below and have also identified below, by checking the box, any foreign application for patent, 
inventor's or plant breeder's rights certificate(s), or any PCT international application having a filing 
date before that of the application on which priority is claimed. 
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DE10312325.3 Germany 19 March 2003 (El 
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I hereby claim the benefit under 35 U.S.C. Section 119(e) of any United States provisional 



application(s) listed below: 


(Application Serial No.) 


(Filing Date) 


(Application Serial No.) 


(Filing Date) 


(Application Serial No.) 


(Filing Date) 



I hereby claim the benefit under 35 U. S. C. Section 120 of any United States application(s), or 
Section 365(c) of any PCT International application designating the United States, listed below and, 
insofar as the subject matter of each of the claims of this application is not disclosed in the prior 
United States or PCT International application in the manner provided by the first paragraph of 35 
U.S.C. Section 112, I acknowledge the duty to disclose to the United States Patent and Trademark 
Office all information known to me to be material to patentability as defined in Title 37, C. F. R., 
Section 1 .56 which became available between the filing date of the prior application and the national 
or PCT International filing date of this application: 



(Application Serial No.) 


(Filing Date) 


(Status) 

(patented, pending, abandoned) 


(Application Serial No.) 


(Filing Date) 


(Status) 

(patented, pending, abandoned) 


(Application Serial No.) 


(Filing Date) 
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I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any patent issued thereon. 
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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 

Please amend the claims as follows: 
What is claimed is: 

1. (original) A means for sealing constructions comprising a mixture of soil, preferably 
argillaceous materials and/or coarse clay, and an additive which breaks open the enclosing water 
around the grain, wherein lm 3 of soil contains up to 0.5% by volume, preferably between 0.01% 
by volume and 0.1% by volume and particularly preferably 0.03% by volume of the additive. 

2-13 (cancelled) 
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(54) Title: MEANS AND METHOD FOR SEALING CONSTRUCTIONS 

(54) Bezekhnung: MOTEL UND VERFAHREN ZUM ABDICHTEN VON BAUWERKEN 
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EXPOSED SOU. 




^4 (57) Abstract: The invention relates to a means and a method for sealing constructions. The aim of the invention is to provide a 
means and a method for sealing constructions, which enable novel and already existing constructions to be permanently sealed in a 
fs| flexible, high-quality and economical manner, by introducing a core sealing element To this end, the means for scaling construe- 
fT) tions consists of a mixture of soil, preferably argillaceous materials and/or coarse clay, and an additive which breaks open the water 
ID surrounding the grain. According to the inventive method, the mixture of soil and additive is sprayed into the construction or over 
£2 the surface thereof. 

^ (57) Zusammenfassung: Die vorliegende Erfindung betrifft ein Mittel und ein Verfahren zum Abdichten von Bauwerken. Urn 
O ein Mittel und ein Verfahren zum Abdichten von Bauwerken zur Verfilgung zn stellen, welche eine flexible, hochgradig dichte, 
O preiswerte und danerhafte zur Abdichtung von neuen und bcreits bestehenden Bauwerken durch Einbringen einer Kernabdichtung 

ermOglicht, wird eifindangsgemaB vorgeschlagen, dafl das Mittel zum Abdichten von Bauwerken aus einem Gemisch aus Erdstoff, 
Q vorzugsweise tonigen Materialien unaVoder Schluff, und einem das HUH wasser urn das Kom aufbrechenden Zusatzstoff besteht 
^ Hinsichtlich des Verf aniens wird vorgeschlagen, daB das Gemisch aus Erdstoff und einem Zusatzstoff in das Bauwerk eingespritzt 

oder oberflachlich aufgespritzt wird. 
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MIttel und Verfahren zum Abdlchten von Bauwerken 



Di8 Erfindung betrifft ein Mittel und Verfahren zum Abdlchten von Bauwerken, insbesondere 
Erdbauwerken. 

Aus dem Stand der Technik slnd Mittel und Verfahren zum Abdlchten von Bauwerken, 
belspielsweise DSmmen und Deichen, bekannt die Beton, zum Belspiel WU-Beton, als 
Dichtmittel verwenden. Der wasserundurchfissige Beton kann durch SchlitzwSnde oder 
Spundbohaingen In bereits bestehende Delche elngebracht werden. Dlese Vorgehensweise 1st 
jedoch gerade bei Deichen nachtelllg, da ein starrer KOrper innerhalb des Delches geblldet wird, 
der Baugrundverschiebungen nicht kompensleren kann, so daB es zu Brtlchen und Rissen In der 
Betonabdichtung kommen kann. Risse in der Abdichtung fOhren jedoch dazu, dad der Delch Oder 
im allgemeinen das Bauwerk wieder wasserdurchiassig wlrd und die Gefahr der UnterspOlung 
besteht. 

Dem gegenOber bietet der Einsatz von tonigen Mlschungen zum Abdlchten von Bauwerken, 
frOher als .Lehmschlag" bekannt, den Vorteil, daB diese Art der Abdichtung keinen starren 
DichtungskOrper blldet, so daB Baugrundverschiebungen kompensiert werden und kelne 
Undichtigkeiten auftreten kflnnen. Abdichtungen von Bauwerken aus tonigen Mlschungen haben 
eine in etwa glelch hohe Wasserundurchiassigkeit wie Abdichtungen mit Hllfe von Beton. 
Lehmschiage auf der DammauBenseite sind auBerdem relativ aufwendlg, erfbrdem viel 
Baumaterial, zerstttren das Biotop auf der Dammoberfiache und haben kelne besondere hohen 
Lebensdauem. Sie sind auBerdem auf die Verwendung bei DSmmen oder Deichen beschrankt, 
die zumindest wahrend der Bauphase trocken liegen kdnnen. 

GegenOber dem Stand der Technik liegt der Erfindung die Aufgabe zugrunde, ein Mittel und ein 
Verfahren zum Abdlchten von Bauwerken zur VerfQgung zu stelien, weiche eine flexible, 
hochgradig dichte, prelswerte und dauerhafte zur Abdichtung von neuen und bereits 
bestehenden Bauwerken durch Einbringen einer Kemabdichtung enm6glicht 

Die Aufgabe wind dadurch gelOst, daB das Mittel zum Abdichten von Bauwerken aus einem 
Gemisch aus tonigen Materialien und einem das HOIIwasser urn das Kom des Erdstoffes 
aufbrechenden Zusatzstoff besteht, wobei 1 m 3 Erdstoff bis zu bis zu 0,5 Vol.-%, vorzugswelse 
zwischen 0,01 Vol.-% und 0,1 Voi.-% und besonders bevorzugt 0,03 Vol.-% des Zusatzstoffes 
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enthilt GegenQber den herkfimmllchen tonlgen Mischungen, wle 2.B. Betonit, zelgt dieses 
modifUerte Erdstoffgemisch eine wesentlich verfcesserte Abdlchtung, wobel die flexlblen 
Eigenschafen der tonigen Mischungen aus dem Stand der Technik erhalten bleiben. Bel dem 
erfindungsgemaOen MengenverhaMnls zwlschen Zusatzstoff und Erdstoff wind eine optlmale 
Wasserundurchlassigkeit erreicht Dabel solte die Konzantratfon des Zusatzstoffes 0,5 Vol.-% 
nicht wesentlich Obsrstslgen, da be! hoheren KonzentraBonen der Zusatzstoff filmbUdend um den 
Erdstoff wirkt 

Das Einbringen des erfindungsgemafien Zusatzstoffes in das Erdstoffgemisch fOhrt offenbar 
durch Aufbrechen der das einzelne Kom Im allgemelnen umgebenden WassemUBe zu elner 
besseren Koagulation aufgrund der starkeren Adhaslonskrafte, mlt denen die einzelnen Partikel 
des Erdstoffes nach dem Aufbrechen ihrer WasserhQIle anelnander haften kflnnen. Durch 
Verwendung des Zusatzstoffes in der bevorzugten AusfOhrungsform der Erflndung fOhrt dies 
dazu, dass das Gemisch eine kompakte, zahplastlsche und wasserundurchlassige Konslstenz 
email Auch nach elnem zwangswelsen Austrocknen bliebt das Gemisch stabll und nimmt bei 
Aufnahme elner geringen Wassermenge sofort wleder die zahplasfeche, wasserundurchlassige 
Konslstenz an. Aufgrund der starken Kohasion zwlschen den Komem kann die Abdlchtung weder 
durchwurzelt werden, noch von Weingetier befallen werden. DarObemlnaus sind Jederzelt 
AnschluBarbetten m6gllch. da das Gemisch nicht abblndet Bn Auskolken des Injektionskorpers 
bei stromendem Wasser findet nicht statt 

In elner bevorzugten AusfOhrungsform 1st der Zusatzstoff eln Polymer. Insbesondere eln 
polymeres (Meth)Acrylamld. Bei der Verwendung von polymeren Zusatzstoffen werden K-Werte 
um 10" 8 m/Sekunde erreicht Eine mogliche Erldarung fOr das Errelchen der hohen K-Werte 
konnte die dfchte Lagerung der Erdstoffbestandtelle und das AusfQIIen der Poren im GefOge 
durch die Tonpartikel seln. 

Besondere bevorzugt wlrd darOber hlnaus eine AusfOhrungsform der Erflndung, bei der der 
Zusatzstoff verselfte Parafflne enthalt Die Verwendung des polymeren (Meth)Acry1amids In 
Verbindung mlt verseiften Parafflnen 1st okologisch unbedenWich. so daB das Mlttel zum 
Abdichten In alien Grundwasserzonen verwendet werden kann. Hne Bindemittelfunktion 1st 
aufgrund der geringen Konzentration des Zusatzstoffes nicht mogllch und gewOnscht und erfolgt 
auch nicht durch etwalge Zement oder Kalkbeimengungen, deren Konzentration hierfOr ebenfalls 
zu gering ware. Es findet keine chemische ReakUon mtt dem Zusatzstoff statt, sondem dieser 
wirkt Im wesentlichen hydrophobierend auf das Kom. Seine Wlrkung 1st verglelchbar mit der 
eines Katalysators. 



Es 1st zweckmaBig, wenn der Erdstoff In der vortlegenden Erflndung Ton und/oder Schluff enthaft 
Als besonders vorteilhaft hat slch ein Anteil von mindestens 10 Gew.-%, vorzugswelse 
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mind8stens 15 Gew.-% Ton und/oder Schluff in dem Erdstoff herausgesteltt Gerade die 
feinkflmigen Bestandteile wie Ton Oder Schluff des Erdstoffes ermOglichen In Verbindung mit 
dem Zusatzstoff die Bildung einer kompakten. zflhplastischen und wassenindurchiassigen 
Masse. 

In einer bevorzugten AusfQhrungsform der Erfindung ist dem Gemisch ein Anteil Zement 
und/oder Kalk, welcher seinersefts einen Anteil von 1 Gew.-% bis 10 Gew.-%, vorzugsweise 3,5 
Gew.-% des Zusatzstoffes enthait, beigemengt Diese Beimengung ist vorteiihaft, da sle den 
Zusatzstoff verdOnnt und beisplelsweise die glelchmfittlge Verteilung des Zusatzstoffes beim 
Einsprttzen des Gemisches in ein berelts bestehendes Bauwerk erleichterL Besonders bevorzugt 
wind dabel eine AusfQhrungsform der Erflndung, bel der elnem Kubikmeter Erdstoff zwlschen 15 
kg und 25 kg, vorzugsweise 20 kg des den Zusatzstoff enthaltenden Zements Oder Kalks 
beigemengt ist Diese Menge emnOglicht eine optimale VerdQnnung des Zusatzstoffes bei der 
Injektion in ein bestehendes Bauwerk. Die Vermengung von Zusatzstoff und Zement und/oder 
Kalk kann werksseltig, d.h. nicht auf der Baustelle, erfolgen. 

Urn das Gemisch flie&fdhig zu machen ist es zweckmSBIg, wenn dem Gemisch ein Anteil 
zwischen 20 Gew.-% und 50 Gew.-%, vorzugsweise zwlschen 25 Gew.-% und 40 Gew.-% und 
besonders bevorzugt zwischen 30 Gew.-% und 35 Gew.-% an Wasser beigemengt ist Bei 
diesem Wassergehatt besitzt das Gemisch thlxotrope Eigenschaften, d.h. das Material ISUt sich 
pumpen und f&rttem, wird jedoch geleearHg fast sobald es zur Ruhe kommt Nach dem 
Austreten des QberschQssigen Wassers wind die Proctordichte des Gemisches erreicht d.h. bei 
diesem Wassergehatt wird eine optimale Verdichtung des Erdstoffes und des Zusatzstoffes 
erreicht. 

Hinsichtiich des Verfahrens wird die der Erflndung zugrunde liegende Aufgabe dadurch gelOst, 
daft ein Gemisch aus Erdstoff und einem Zusatzstoff, so wie er zuvor beschrieben wurde, in ein 
Bauwerk eingespritzt Oder oberfBchllch Im NaBstromverfahren aufgesprftzt wird. Diese 
Vorgehensweise ermbglicht es, ein bereits bestehendes Bauwerk nachtrftglich, also auch Jahre 
nach seiner Erbauung, abzudichten. 

In einer bevorzugten AusfQhrungsform der Erfindung werden zunSchst in das Bauwerk LOcher 
gebohrt, deren Wfinde stabiiisiert werden. AnschlieBend wird der Erdstoff aus den Wdnden der 
LOcher herausgespQIt und ein Gemisch aus Erdstoff und einem Zusatzstoff, so wie er zuvor 
beschrieben wurde, in das Loch eingepre&t Dieses Verfahren ermOgllcht es, den Zusatzstoff 
auch in Bauwerke einzubringen, deren Erdstoff bereits derart stark verfestigt ist, daB der 
Zusatzstoff nicht durch Hohlraume und/oder porOse Zwischenrdume des Erdstoffs eingebracht 
werden kann. 
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In einer besonders bevorzugten AusfQhrungsform werden die Wfinde der BohrlBcher mit einem 
Rohr, das Schlitze aufwelst, abgestotzt und der Erdstoff durch die Schlitze ausgespQIt und das 
Gemlsch aus Erdstoff und einem Zusatzstoff, so wie er zuvor beschrieben wurde, durch 
dieselben oder andere, benachbarte Schlitze oder Offnungen In das Bauwerk eingepreBt Das 
AbstQtzen der BohrfScher mit einem Schlterohr verhindert, daB die Winde der Bohrttfcher 
wflhrend der Arbeften einfallen und so das Elnbringen der Abdlchtung In das Bauwerk behindem. 
Dabel verbleibt das Schfitzrohr vortellhafterweise wdhrend aller Abschnltte in dem Bohrioch. 

In einer besonders bevorzugten AusfQhrungsform des erflndungsgemaBen Verfahrens erfblgt das 
AusspOlen des Erdstoffis sowie das Elnbringen des Gemlsches aus Erdstoff und Zusatzstoff in 
einem Arbeltsgang. 

In AbhSngigkeit von der Baugrundzusammensetzung kann es zweckmSBig sein, wenn dem 
Gemisch aus Erdstoff und einem einem Zusatzstoff, so wie er zuvor beschrieben wurde, 
zusatzlich Stoffe mit elnem hohen Feinanteil, vorzugswelse Ton und/oder Schluff, zugesetzt 
werden. Dies ermOgllcht es, auch Bauwerke, deren Erdstoff nur geringe Felnanteile enthait, mit 
dem zuvor genannten Verfahren nachtrBgllch sehr wirksam abzudlchten. 

Altemativ zu dem genannten Verfahren kann es bei injektionsfahlgen B&den vorteilhaft seln, den 
zuvor beschriebenen Zusatzstoff in Hohlrdume, LOcher und/oder In die porfteen ZwischentSume 
des Erdstoffes des Bauwerks direkt zu injizieren, so daB er slch dort mit dem Erdstoff vermischt 
Dieses Verfahren ermOgllcht die Einbrlngung des Zusatzstoffes in das Bauwerk mit geringem 
Aufwand. 

In einer bevorzugten AusfQhrungsform der Erflndung werden rotierende Bohrlanzen zum 
Einspritzen der Gemlsches aus Erdstoff und elnem Zusatzstoff verwendet, urn mit elnem 
definierten Injektionsdruck einen zylindrischen KOrper aus Abdichtungsmaterial In dem Bauwerk 
aufeubauen. 

Weitere Vorteile, Merkmale und AnwendungsmOglichkeiten der vorllegenden Erflndung werden 
anhand derfolgenden Beschreibung einer bevorzugten AusfQhrungsform und der dazugehftrigen 
Flguren deutllch. Es zelgen: 

Flgur 1 eine schematische Darsteilung des Austauschprozesses von Erdstoff, 

Figur2 eine schematische Darsteilung der Injektion elnes Gemlsches aus Erdstoff und 

Zusatzstoff In eln Bohrioch, 
Figur3a-c eine schematische Darsteilung des schrittwelsen Vorgehens belm Injizieren des 

Gemlsches aus Erdstoff und elnem Zusatzstoff in ein Bohrioch, 
Figur 4 eine seitllche Schnittansicht durch einen FluBdeich mit BohriSchern, 
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Rgur 5 eine schematische Schnittansfcht eines Tiefbauwerks mit Fiachenabdlchtung, 

Rgur 6 eine schematische Schnittdarsteltung eines Tunnelbauwerks mit verschiedenen 

Abdlchtungen, und 
Rgur 7 eine Schnittansicht eines Deiches mit VerHkalabdichtung. 

!n Flgur 1 wird schematised der Austausch des Erdstoffes 1 durch ein Gemisch aus dem zuvor 
entnommenen Erdstoff 1 und einem Zusatzstoff 3 gezelgt In der gezeigten AusfOhrungsform wind 
als Zusatzstoff ein polymeres Acrylamid In Verblndung mit verseiften Paraflnen verwendet Dieser 
Zusatzstoff 1st unter dem Handelsnamen Consolid erhaitlich. In ein Schiitzrohr 4 wind Wasser 
unter Hochdruck durch eine Rohrieitung 5 eingeleitet, so daft der Erdstoff an den Schlitzen 6 des 
Rohres ausgespOlt wird. Das Gemisch aus Erdstoff und Wasser win) dann Qber eine Rohrieitung 
7 aus dem Schiitzrohr 4 abgesaugt Nach dem Absetzen in einem Absetzbecken 8 wind das 
Gemisch aus Erdstoff und Wasser in einem Mischwerk 9 mit Teilen des Bohrguts 10 und dem 
Zusatzstoff 3 vermischt Gegebenenfalls kann im Mischwerk Erdstoff mit einem hflheren 
Feinanteii, zum Beispiel Schluff und/oder Ton, beigemlscht werden. Das modffizierte Tongemisch 
2 wird dann Ober eine weitere Leitung 12 zurQck in einen Bereich 13 unter der Entnahmestelle 
des Schlitzrohres 4 mit Druck eingebrachL Dort wird er zum VerfOHen der Wandberelch 6, aus 
denen zuvor Erdstoff 1 ausgespOlt wurde, verwendet In einem abschlieUenden Arbeitsgang wird 
das Schiitzrohr 4 aus dem Bohrloch gezogen und das Bohrioch mit dem modifizlerten 
Tongemisch 2 verfQilt 

Rgur 2 zeigt schematisch das Injizieren des modlfizierten Tongemisches mit einem Zusatzstoff, 
hier Consolid, und eventuell zusdtzlichen Feinanteilen In ein Bohrloch 4. Dazu wird mit einer 
rotierenden Bohrlanze 14 ein Loch 4 gebohrt und glelchzeltig das modifizlerte Tongemisch 2 
elngepreBt. 

Besonders deutlich ist dies in den Figuren 3a - c zu erkennen. In Figuren 3a und b sieht man wie 
wShrend des Bohrens mit der Bohrlanze 14 das modifizlerte Tongemisch in das Bohrioch 
elngepreBt wird. Dabei ist zu erkennen, wie das modifizierte Tongemisch 2 auch in den 
unmittelbar an das Bohrioch 4 anschlieBenden Bereichen 15 in den Erdstoff 1 eindringt 

In Figur 3c sind zwel nebenelnanderiiegende, bereits mit dem modifizlerten Tongemisch 2 
verfUllte Bohr16cher 4 gezelgt Ihre Rand- bzw. Umgebungsbereiche 15, die ebenfalls von dem 
modrfizierten Tongemisch durchdrungen sind, Oberlappen sich in einem Bereich 16, so daB sich 
im Querschnitt eine durchgangige DlchtflSche, geblldet aus dem modlfizierten Tongemisch, 
ergibt 

Figur 4 zeigt die Bildung einer durchgangigen Dichtflfiche innerhalb eines FluBdeiches besonders 
deutlich. Durch die Wahl der Anordnung der BohrtOcher 4 ergeben sich Jewells Qberlappende, 
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von dem Abdlchtungsgemlsch durchsetzte Umgebungsbereiche 16 der Bohridcher, so dali eine 
unterbrechungsfrele Abdichtung einas bereits bestehenden Delches aufgebaut warden kann, 
ohne den Deich in seiner gesamten LSnge abgraben zu mQssen. 

Figur 5 zeigt ein Tlefbauwarfc, dessan BodenflSche 18 mit zwel Dichtflachen 19 aus dem 
rr.cdlfizierten Tongemisch 2 abgedichtet wurden. 

Figur 6 zeigt einen Tunnel, dessen ROckenflflche 20 im oberen Bereich mit einer Abdichtung 20 
aus dem modifizierten Tongemisch 2 versehen wurde. DarOber hinaus ist auch eine Abdichtung 
22 aus modifiziertem Tongemisch 2 zu sehen, die den Bereich der TunnelrBhre und des 
benachbarten Erdrelches abdeckt Solche Abdedcungen werden hfluflg im Bereich des U- 
Bahnbaus verwvendet, bel dem Ober der TunnelrOhre weitere Verkehrsfiachen angeordnet sind. 
Eine weitere Abdichtung 23 im Bereich seitlich der TunneirOhre 24 kann zum Belspiel das 
Eindringen von Grundwasser in die TunneirOhre 24 verhlndem. 

Rgur 7 zeigt eine sogenannte Vertikalabdlchtung 20 elnes Delches 17. Dazu werden senkrecht 
zur Oeichkrpne Schiitze in den Deich gegraben, in diesem Fall zwel, die mit dem modifizierten 
Tongemisch 2 zur Abdichtung des Delches 17 verfDOt werden. 
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PatentansprQche 

1. Mittel zum Abdichten von Bauwerken, das aus elnem Gemlsch aus Erdstoff, 
vorzugsweise tonigen Materialien und/oder Schluff, und elnem das HOIIwasser urn das 
Kom aufbrechenden Zusatzstoff besteht wobel 1 m 3 Erdstoff bis zu 0,5 Vol.-% e 
vorzugsweise zwischen 0,01 VoJ.-% und 0,1 Vol.-% und besonders bevorzugt 0,03 Vol.-% 
des Zusatzstoffes enthait 

2. Mittel zum Abdichten von Bauwerken nach Anspruch 1, dadurch gekennzelchnet, dad der 
Zusatzstoff eln Polymer, Insbesondere eln polymeres (Meth)Acrylamld Ist 

3. Mittel zum Abdichten von Bauwerken nach Anspruch 1 oder 2, dadurch gekennzelchnet, 
daB der Zusatzstoff verselfte Paraffine enthait 

4. Mittel zum Abdichten von Bauwerken nach elnem der AnsprOche 1 bis 3, dadurch 
gekennzelchnet, daB der Erdstoff elnen Anteil von mlndestens 10 Gew.-%, vorzugsweise 
mindestens 15 Gew.-% Ton und/oder Schluff enthait 

5. Mittel zum Abdichten von Bauwerken nach elnem der AnsprOche 1 bis 4, dadurch 
gekennzelchnet, daB dem Gemlsch eln Anteil Zement und/oder Kalk, welcher seinerseits 
einen Anteil von 1 Gew.-% bis 10 Gew.-%, vorzugsweise 3,5 Gew.-% des Zusatzstoffes 
enthait, belgemengt ist 

6. Mittel zum Abdichten von Bauwerken nach Anspruch 5, dadurch gekennzelchnet, daB 1 
m 3 Erdstoff zwischen 15 kg und 25 kg, vorzugsweise 20 kg des den Zusatzstoff 
enthaltenden Zements Oder Kalkes belgemengt ist 

7. Mittel zum Abdichten von Bauwerken nach elnem der AnsprOche 1 bis 6, dadurch 
gekennzelchnet, daB dem Gemlsch zur Herstellung seiner FlleBfahlgkelt ein Anteil 
zwischen 20 Gew.-% und 50 Gew.-%, vorzugsweise zwischen 20 Gew.-% und 40 Gew.- 
% und besonders bevorzugt zwischen 30 Gew.-% und 35 Gew.-% an Wasser belgemengt 
Ist 

8. Verfahren zum Abdichten von Bauwerken bei dem ein Gemlsch aus Erdstoff und elnem 
Zusatzstoff nach elnem der AnsprOche 1 bis 7 In das Bauwerk eingespritzt oder 
oberfifichlich aufgespritzt wlrd. 

9. Verfahren zum Abdichten von Bauwerken nach Anspruch 8, dadurch gekennzelchnet, 
daB In das Bauwerk LScher gebohrt werden, deren W8nde stabilisiert weitlen, daB der 
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Erdstoff aus den WSnden der Ldcher herausgespQtt wind und anschliettend eln Gemisch 
aus Erdstoff und einem Zusatzstoff nach einem der Ansprflche 1 bis 7 in das Loch 
eingep refit wird. 

10. Verfahren zum Abdichten vcn Bauwerken nach Anspaich 9. dadurch gekennzeichnet, 
daS die W§nde der BohrlOcher mlt einem Rohr, das Schlitze aufweist, abgestOtzt werden 
und der Erdstoff durch die Schlitze ausgespQIt wind und das Gemisch aus Erdstoff und 
einem Zusatzstoff nach einem der AnsprOche 1 bis 7 durch die Schlitze in das Bauwerk 
eingepredtwird. 

11. Verfahren zum Abdichten von Bauwerken nach einem der AnsprOche 8 bis 10, dadurch 
gekennzeichnet, daB dem Gemisch aus dem Erdstoff und einem Zusatzstoff nach einem 
der AnsprOche 1 bis 6, Stoffe mlt einem hohen Feinanteil, vorzugswefse Ton und/oder 
Schluff , zugesetzt werden. 

12. Verfahren zum Abdichten von Bauwerken, bel dem ein Zusatzstoff nach einem der 
AnsprOche 1 bis 7 in Hohlrdume, Ldcher und/oder in die porOsen ZwischenrSume des 
Erdstoffes des Bauwerks injiziert wird und dort mit dem Erdstoff vermlscht wird. 

13. Verfahren nach einem der AnsprOche 8 Oder 12, dadurch gekennzeichnet, daB der 
Zusatzstoff oder das Gemisch aus Erdstoff und Zusatzstoff Qber elne rotierende 
Bohrtanze in das Bauwerk eingespritzt wird. 
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5 The invention concerns a means for and methods of sealing constructions, in 

particular earthwork constructions. 

Means for and methods of sealing constructions, for example dams and dikes, 
which use concrete, for example water-impermeable concrete, as a sealing means, are 
known from the state of the art. The water-impermeable concrete can be introduced into 

10 already existing dikes through slot walls or bung bores. That procedure is 
disadvantageous however precisely in relation to dikes as a rigid body is formed within 
the dike, which cannot compensate for shifts in the foundation soil so that breaks and 
cracks can occur in the concrete sealing means. Cracks in the sealing means however 
mean that the dike or generally the construction becomes water-permeable again and 

15 there is the risk of underscouring. 

In comparison the use of argillaceous mixtures for sealing constructions, earlier 
known as 'puddle', affords the advantage that this kind of sealing does not form a rigid 
sealing body so that shifts in foundation soil are compensated and no leaks can occur. 
Sealing arrangements for constructions comprising argillaceous mixtures involve 

20 water-impermeability of approximately the same level as sealing arrangements using 
concrete. Puddles on the dam outside are also relatively complicated and expensive, 
require a great deal of construction material, destroy the biotop on the dam surface and 
do not have particularly long service lives. They are also limited to use in relation to 
dams or dikes which can be dry at least during the building phase. 

25 In comparison with the state of the art the object of the invention is to provide a 

means for and a method of sealing constructions, which permits new and already 
existing constructions to be flexibly, inexpensively and permanently sealed with a high 
degree of sealing integrity, by the introduction of a core sealing means. 

That object is attained in that the means for sealing constructions comprises a 

30 . mixture of argillaceous materials and an additive which breaks open the enclosing 
water around the grain of the soil, wherein lm 3 of soil contains up to 0.5% by volume, 
. preferably between 0.01% by volume and 0.1% by volume and particularly preferably 
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0.03% by volume of the additive. In comparison with the conventional argillaceous 
mixtures such as for example bentonite, that modified soil mixture exhibits a 
substantially improved sealing action, wherein the flexible properties of the 
argillaceous mixtures from the state of the art are still retained. The quantitative ratio 
5 according to the invention between the additive and the soil achieves optimum water- 
impermeability. In that respect the concentration of the additive should not substantially 
exceed 0.5% by volume as, at higher levels of concentration, the additive has a film- 
forming effect around the soil. 

Introduction of the additive according to the invention into the soil mixture, by 

10 virtue of the water casing which generally surrounds the individual grain being broken 
open, obviously results in better coagulation by virtue of the stronger adhesion forces 
with which the individual particles of the soil can adhere to each other after their water 
casing has been broken open. By virtue of using the additive in the preferred 
embodiment of the invention, this provides that the mixture acquires a compact, 

15 viscous-plastic and water-impermeable consistency. Even after a forced drying-out 
operation the mixture remains stable and upon absorbing a small amount of water 
immediately assumes again the viscous-plastic, water-impermeable consistency. 
Because of the strong cohesion between the grains, plant roots cannot pass through the 
sealing means, nor can it be infested by small animals. In addition adjunction works are 

20 possible at any time as the mixture does not set. Undermining and erosion of the 
injection body in the case of flowing water does not occur. 

In a preferred embodiment the additive is a polymer, in particular a polymeric 
(meth)acrylamide. When using polymeric additives K-values around 10" 9 m/second are 
achieved. A possible explanation for achieving the high K-values could be the dense 

25 bedding of the soil constituents and the fact that the pores in the structure are filled up 
by the clay particles. 

In addition a particularly preferred embodiment of the invention is one in which 
the additive contains saponified paraffins. The use of the polymeric (meth)acrylamide 
in conjunction with saponified paraffins is ecologically harmless so that the sealing 

30 means can be used in all ground water zones. Because of the low level of concentration 
of the additive a binding agent function is not possible and desired and is also not 
effected by any cement or lime admixtures, the concentration of which would also be 
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too low for that purpose. There is no chemical reaction with the additive, but it acts 
substantially with a hydrophobing effect on the grain. Its action is comparable to that of 
a catalyst. 

It is desirable if the soil in the present invention contains clay and/or coarse 
5 clay. A proportion of at least 10% by weight, preferably at least 15% by weight of clay 
and/or coarse clay has proven to be particularly advantageous. It is precisely the fine- 
grain constituents such as clay or coarse clay in the soil that, in conjunction with the 
additive, permit the formation of a compact, viscous-plastic and water-impermeable 
mass. 

10 A preferred embodiment of the invention provides that a proportion of cement 

and/or lime which in turn contains a proportion of 1% by weight to 10% by weight, 
preferably 3.5% by weight of the additive, is added to the mixture. That addition is 
advantageous as it dilutes the additive and for example facilitates uniform distribution 
of the additive when injecting the mixture into an already existing construction. In that 

15 respect a particularly preferred embodiment of the invention is one in which between 
15 kg and 25 kg, preferably 20 kg of the cement or lime containing the additive, is 
added to one cubic metre of soil. That amount permits optimum dilution of the additive 
upon injection into an existing construction. Mixing of additive and cement and/or lime 
can take place at the factory, that is to say not on site. 

20 In order to make the mixture capable of flow, it is desirable if a proportion of 

between 20% by weight and 50% by weight, preferably between 25% by weight and 
40% by weight and particularly preferably between 30% by weight and 35% by weight 
of water is added to the mixture. With that water content the mixture has thixotropic 
properties, that is to say the material can be pumped and conveyed but becomes jelly- 

25 like firm as soon as it comes to rest. After the excess water issues the Proctor density of 
the mixture is reached, that is to say with that water content, optimum compacting of 
the soil and the additive is achieved. 

In regard to the method the object of the invention is achieved in that a mixture 
of soil and an additive, as has been described hereinbefore, is injected into a 

30 construction or is sprayed on at the surface using a wet flow method. That procedure 
makes it possible for an already existing construction to be sealed off subsequently, that 
is to say even years after it was constructed. 
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In a preferred embodiment of the invention firstly holes are bored into the 
construction, the hole walls being stabilised. The soil is then flushed out of the walls of 
the holes and a mixture of soil and an additive as has been described hereinbefore is 
pressed into the hole. That method makes it possible for the additive to be introduced 
5 even into constructions whose soil is already so greatly compacted that the additive 
cannot be introduced through cavities and/or porous intermediate spaces in the soil. 

In a particularly preferred embodiment the walls of the bore holes are supported 
with a tube which has slots and the soil is flushed out through the slots and the mixture 
of soil and an additive as has been described hereinbefore is pressed into the 
10 construction through same or other adjacent slots or openings. Supporting the bore 
holes with a slotted tube prevents the walls of the bore holes falling in during the works 
and thus hindering the introduction of the sealing means into the construction. In that 
case the slotted tube advantageously remains in the bore hole during all stages. 

In a particularly preferred embodiment of the method of the invention the 
15 operation of flushing out the soil and the operation of introducing the mixture of soil 
and additive are effected in one working step. 

Depending on the foundation soil composition it may be desirable if additional 
substances with a high fine proportion, preferably clay and/or coarse clay, are added to 
the mixture of soil and an additive as has been described hereinbefore. That makes it 
20 possible for even constructions whose soil contains only small fine proportions to be 
subsequently very effectively sealed with the aforesaid method. 

As an alternative to the specified method, in the case of injectable grounds, it 
may be advantageous for the above-described additive to be directly injected into 
cavities, holes and/or into the porous intermediate spaces of the soil of the construction 
25 so that it mixes there with the soil. That method permits introduction of the additive 
into the construction with a low level of complication and expenditure. 

In a preferred embodiment of the invention rotating boring lances are used for 
injection of the mixture of soil and an additive in order to build up a cylindrical body of 
sealing material in the construction, with a defined injection pressure. 
30 Further advantages, features and possible uses of the present invention will be 

apparent from the description hereinafter of a preferred embodiment and the related 
Figures in which: 
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Figure 1 shows a diagrammatic representation of the soil exchange process, 

Figure 2 shows a diagrammatic representation of the injection of mixture of soil 
and additive into a bore hole, 

Figures 3a - c show diagrammatic representations of the stepwise procedure in 
5 the injection of the mixture of soil and an additive into a bore hole, 

Figure 4 shows a lateral view in section through a river dike with bore holes, 

Figure 5 shows a diagrammatic sectional view of a construction below ground 
level with surface sealing, 

Figure 6 shows a diagrammatic sectional view of a tunnel construction with 
10 various sealing arrangements, and 

Figure 7 shows a sectional view of a dike with vertical sealing. 

Figure 1 diagrammatically shows the exchange of the soil 1 by a mixture of the 
previously removed soil 1 and an additive 3. In the illustrated embodiment the additive 
used is a polymeric acrylamide in conjunction with saponified paraffins. That additive 
15 can be obtained under the trade name Consolid. Water is introduced into a slotted tube 
4 under high pressure through a conduit 5 so that the soil is flushed out at the slots 6 of 
the tube. The mixture of soil and water is then sucked away from the slotted tube 4 by 
way of a conduit 7. After settlement in a settlement tank 8 the mixture of soil and water 
is mixed in a mixer 9 with parts of the drilling material 10 and the additive 3. Soil can 
20 possibly be mixed in the mixer with a higher fine proportion, for example coarse clay 
and/or clay. The modified clay mixture is then passed by way of a further conduit 12 
back into a region 13 under the removal location of the slotted tube 4, under pressure. 
There it is used for filling the wall region 6 from which soil 1 was previously flushed 
out. In a concluding working operation, the slotted tube 4 is drawn out of the bore hole 
25 and the bore hole is filled with the modified clay mixture 2. 

Figure 2 diagrammatically shows the step of injecting the modified clay mixture 
with an additive, here Consolid, and optionally additional fine components, into a bore 
hole 4. For that purpose a hole 4 is bored with a rotating boring lance 14 and at the 
same time the modified clay mixture 2 is pressed thereinto. 
30 That can be particularly clearly seen in Figures 3a - c. Figures 3a and b show 

how the modified clay mixture is pressed into the bore hole during the operation of 
boring the hole with the lance 14. It can be seen in this respect how the modified clay 
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mixture 2 also penetrates into the soil 1 in the regions 15 directly adjoining the bore 
hole 4. 

Figure 3c shows two mutually juxtaposed bore holes 4 which are already filled 
with the modified clay mixture 2. Their edge or surrounding regions 15 which are also 
5 penetrated by the modified clay mixture overlap in a region 16 so that in cross-section 
there is a continuous sealing surface formed from the modified clay mixture. 

Figure 4 particularly clearly shows the formation of a continuous sealing 
surface within a river dike. The choice of the arrangement of the bore holes 4 provides 
respective overlapping surrounding regions 6 around the bore holes, which are 
10 permeated by the sealing mixture, so that an interruption-free sealing arrangement in an 
already existing dike can be built up without having to excavate the dike over its entire 
length. 

Figure 5 shows an underground construction, the bottom surface 1 8 of which 
has been sealed with two sealing surfaces 19 of the modified clay mixture 2. 

15 Figure 6 shows a tunnel, the rear surface 20 of which has been provided in the 

upper region with a seal 20 of the modified clay mixture 2. In addition it is also 
possible to see a seal 22 of modified clay mixture 2, which covers over the region of the 
tunnel tubes and the adjacent earth. Such cover arrangements are frequently used in the 
field of underground railway construction in which further traffic levels are arranged 

20 over the tunnel tubes. A further seal 23 in the region laterally of the tunnel tubes 24 can 
prevent for example ground water from penetrating into the tunnel tubes 24. 

Figure 7 shows a so-called vertical seal 20 of a dike 17. For that purpose slots 
are excavated into the dike perpendicularly to the top thereof, in this case two slots, the 
slots being filled with the modified clay mixture 2 to seal off the dike 17. 



7 

CLAIMS 

t 

1. A means for sealing constructions comprising a mixture of soil, preferably 
argillaceous materials and/or coarse clay, and an additive which breaks open the 
enclosing water around the grain, wherein lm 3 of soil contains up to 0.5% by volume, 
preferably between 0.01% by volume and 0.1% by volume and particularly preferably 
0.03% by volume of the additive. 

2. A means for sealing constructions according to claim 1 characterised in that 
the additive is a polymer, in particular a polymeric (meth)acrylamide. 

3. A means for sealing constructions according to claim 1 or claim 2 
characterised in that the additive contains saponified paraffins. 

4. A means for sealing constructions according to one of claims 1 to 3 
characterised in that the soil contains a proportion of at least 10% by weight, preferably 
at least 15% by weight of clay and/or coarse clay 

5. A means for sealing constructions according to one of claims 1 to 4 
characterised in that a proportion of cement and/or lime which in turn contains a 
proportion of 1% by weight to 10% by weight, preferably. 3.5% by weight of the 
additive, is added to the mixture. 

6. A means for sealing constructions according to claim 5 characterised in that 
between 15 kg and 25 kg, preferably 20 kg of the cement or lime containing the 
additive, is added to 1 m 3 of soil. 

7. A means for sealing constructions according to one of claims 1 to 6 
characterised in that a proportion of between 20% by weight and 50% by weight, 
preferably between 20% by weight and 40% by weight and particularly preferably 
between 30% by weight and 35% by weight of water is added to the mixture to make it 
capable of flow. 
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8. A method of sealing constructions in which a mixture of soil and an additive 
according to one of claims 1 to 7 is injected into the construction or sprayed on at the 
surface. 

9. A method of sealing constructions according to claim 8 characterised in that 
holes are bored into the construction, the walls of the holes being stabilised, that the 
soil is flushed out of the walls of the holes and then a mixture of soil and an additive 
according to one of claims 1 to 7 is pressed into the hole. 

10. A method of sealing constructions according to claim 9 characterised in that 
the walls of the bore holes are supported with a tube which has slots and the soil is 
flushed out through the slots and the mixture of soil and an additive according to one of 
claims 1 to 7 is pressed into the construction through the slots. 

11. A method of sealing constructions according to one of claims 8 to 10 
characterised in that substances with a high fine proportion, preferably clay and/or 
coarse clay, are added to the mixture of the soil and an additive according to one of 
claims 1 to 6. 

12. A method of sealing constructions wherein an additive according to one of 
claims 1 to 7 is injected into cavities, holes and/or into the porous intermediate spaces 
of the soil of the construction and there mixed with the soil. 

13. A method according to one of claims 8 or 12 characterised in that the 
additive or the mixture of soil and additive is injected into the construction by way of a 
rotating boring lance. 
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Abstract 

The present invention relates to a means for and a method of sealing 
constructions. In order to provide a means for and a method of sealing constructions 
which permits flexible, inexpensive and permanent sealing of new and already existing 
constructions, with a high degree of sealing integrity, by introducing a core sealing 
means, it is proposed in accordance with the invention that the means for sealing 
constructions comprises a mixture of soil, preferably argillaceous materials and/or 
coarse clay, and an additive for breaking open the enclosing water around the grain. In 
regard to the method it is proposed that the mixture of soil and an additive is injected 
into the construction or is sprayed on at the surface. 



WO 2WM/08J532 

/ 



PCT/DE2004AX)0528 




/ 



A* 



V A 



possibly addition of coare* clay, 
bentonite or other materials with a 
Wgfj proportion of very fine materials 

AO -n^ D ^onsolid' 

materia! 



Suction 
hose 





2/3 




4* 



PATENT COOPERATION TREATY 



PCT 

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 
i Chapter I of ihe Paicnt Cooperation Treaty ) , 



(PCT Rule 44to) 



Applicant's or agent's file reference 
#CONSOL1G3-01-WO 


FOR FURTHER ACTION 


Sec item 4 below 


international application No. 
PCT/DE2004/000528 


international filing date (day/momh/year) 
16 March 2004 (1 6.03.2004) 


I Priority dale (dav/moraliArear) 

j 1 3 March 2003 (1 9.03.2003) ] ] 


International Patent Classification (IK 
7 E02D 3/12, C09K 17/00, 3/10, CC 


or national classification and IPC 
>4B 26/02 


AppHcanl 

CONSOLID TECHNIK OEUTSCHLAND GMBH 



1 . 'rtiis international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the 
International Searching Authority under Rule 44 bis. 1 (a). 

2. This REPORT consists of a total of f> sheets, including this cover sheet. 

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a reference 
to the international preliminary report on patentability (Chapter 1) instead. 

.i This report contains indications relating to the following items: 

Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Luck of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Certain documents cited 

C ertain defects in the international application 

Certain observations on the international application 

4. 't he International Bureau will communicate this report to designated Offices in accordance with Rules 44te.3(c> and 93bisA but 
not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from the priority 
date i Rule 44/h.v .2). 





Date of issuance of this report 

23 September 2005 (23.09.2005) 


The International Bureau of WIPO 
34. chemin des CoIombellcs 
1211 Geneva 20. Switzerland 

facsimile No. +41 22 740 14 35 


Authorized officer 

Ellen Moyse 

Telephone No. +4 1 22 338 89 75 



l-nmi KT/1B/373 (January 2004) 



Box No. 1 
Box No. U 
| | Box No. Ill 

[ | Box No. IV 
Box No. V 



| | Box No. VI 
| [ Box No. VII 
Box No. VU1 



VERTRAG UBER DIE INTERNATIONALE ZUSAMMENAR BEIT AUF DEM 

GEBIET DES PATENTWESENS r ~~ 



Absenden INTERNATIONALE RECHERCHENBEHORDE 



recd 0 3 AUG 2m 



An: 



siehe Formular PCT/ISA/220 



PCT 



f IPO 



PCT 



SCHRIFTLICHER BESCHEID DER 
INTERNATIONALEN 
RECHERCHENBEHORDh 

(Regel 436/S.1 PCT) 



Aktenzeichen des Anmelders oder An waits 

siehe Formular PCT/ISA/220 



Absendedatum 

(TagMonattiahr) siehe Formular PCT/ISAS10 (Blatt 2) 



WEJTERES VORGEHEN 

siehe PunW2unten 



Internationales Aktenzeichen 
PCT/DE2004>000528 



Internationales Anmeldedatum (TagMonaWahr) 
16.03.2004 



Prioritatsdatum (Tag/Monat/Jahr) 
19.03.2003 



Internationale Patentklass'rfikation (IPK) oder nationaie Klassrfikation und IPK 
E02D3/12, C09K17/00, C09K3/10, C04B26/02 



Anmelder 

CONSOLID TECHNIK DEUTSCHLAND GMBH 





Feld Nr. 


I 


m 


Feld Nr. 


II 


□ 


Feld Nr. 


ill 


□ 


Feld Nr. 


IV 




Feld Nr. 


V 



1 . Dieser Bescheid enthalt Angaben zu folgenden Punkten: 

Grundlage des Bescheids 
Prioritat" 

Keine Erstellung eines Gutachtens uber Neuhelt, erfirtderische Tatigkeit und gewerbliche 
Anwendbarkert 
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wurde oder vor Ablauf von 22 Monaten ab dem Prioritatsdatum, je nachdem, welche Frist spater ablauft, erne 
schriftliche Stellungnahme und, wo dies angebracht ist, Anderungen einzureichen. 

We'rtere Optionen siehe Forrnbiatt PCT/ISA/220. 
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Fejd Nr. I Grundlage des Bescheids m _ 

1 Hinsichtiich der Sprache ist der Bescheid auf der Grundiage der iniemationaien Anmeidung in der Sprache 
erstelit worden, in der sie eingereicht wurde, sofern unter diesem Punkt nichts anderes angegeben ist. 

□ Der Bescheid ist auf der Grundlage einer Clbersetzung aus der Originalsprache in die folgende Sprache 
erstelit worden, bei der es sich urn die Sprache der Ubersetzung handelt, die fur die Zwecke der 
internationalen Recherche eingereicht worden ist (gemaB Regeln 12.3 und 23.1 b)). 

2 Hinsichtiich der Nucleotid- und/oder Aminosauresequenz, die in der internationalen Anmeidung offenbart 
wurde und fur die beanspruchte Erfindung erforderf ich ist, ist der Bescheid auf folgender Grundlage erstelit 
worden: 

a. Art des Materials 

□ Sequenzprotokoll 

□ Tabelle(n) zum Sequenzprotokoll 

b. Form des Materials 

□ in schriftlicher Form 

□ in computerlesbarer Form 

c. Zeitpunkt der Einreichung 

□ in der eingereichten internationalen Anmeidung enthalten 

' □ zusammen mit der internationalen Anmeidung in computerlesbarer Form eingereicht 

□ bei der Behorde nachtraglich fur die Zwecke der Recherche eingereicht 

3. □ Wurden mehr als eine Version oder Kopie eines Sequenzprotokolls und/bder einer dazugehdrigen Tabetle 

eingereicht, so sind zusatzlich die erforderlichen Erklarungen, daB die Information in den nachgereichten 
Oder zusatzlichen Kopien mit der Information in der Anmeidung in der eingereichten Fassung ubereinstimm 
bzw. nicht uber sie hinausgeht, vorgelegt worden. 

4. Zusatzliche Bemerkungen: 
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1.0 Das folgende Dokument ist noch nicht eingereicht worden: 



B Abschrift der f ruheren Anmeldung. deren Pnorltat bear.spr.cht worden ist (Regel 43&/S.1 
und 66.7(a)). 

□ Ubersetzung der fruheren Anme.dung. deren Prtoritat beansprucht worden ist (Rege. 431*1 
und 66.7(b)). 

3. Etwaige zusatzliche Bemerkungen: 



Stutzung dieser Feststellung — " " ~~ 



1. Feststellung 
Neuheit 

ErfinderischeTatigkeit 
Gewerbliche Anwendbarkeit 



Ja: Anspruche 
Nein: Anspruche 1-8 

Ja: Anspruche 
Nein: Anspruche 1-13 

Ja: Anspruche: 1-13 
Nein: Anspruche: 



2. Unterlagen und Erklarungen: 
siehe Beiblatt 



M d Nr Vllt Bestlmmte Bemerkungen zur I nternationalen Anmeldung 
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Zu Punkt V. 

1 Im vorliegenden Bescheid wird auf folgende Dokumente verwiesen: 

D1 : GIURGEA V. I.: "Hydrogeologische und geotechnische Voraussetzungen fur 
die Anlage von Standorten zur Lagerung radioaktiver Reststoffe unter 
Berucksichtigung des Consolid-System" 1999, PROF. DR. KURT CZURDA 
UND PROF. DR. HEINZ HOTZL, LEHRSTUHL FUR ANGEWANDTE 
GEOLOGIE DER UNIVERSITAT KARLSRUHE , KARLSRUHE , 
XP002289135 

D2 : EP 1 155 732 A (REATEC GMBH) 21. November 2001 (2001-11-21) 



2 UNABHANGIGER ANSPRUCH 1 

2. 1 Die vorliegende Anmeldung erfultt nicht die Erfordernisse des Artikels 33(1 ) PCT, 
weil der Gegenstand des Anspruchs 1 im-Sinne von Artikel 33(2) PCT nicht neu ist. 

2.1.1) Dokument D1 offenbart (die Verweise in Klammern beziehen sich auf dieses 
Dokument) ein Mittel zum Abdichten von Bauwerken (Seite 34), das aus einem 
Gemisch aus Erdstoff (Seite 34, Zeile 4,5), vorzugsweise tonige Materialien und/oder 
Schluff (Seite 23, Zeile 1 8 - 23), und einem das Hullwasser urn das Korn 
aufbrechenden Zusatzstoff besteht, wobei 1 m*3 Erdstoff 0,04% des Zusatzstoffes 
enthalt (Seite 33, Zeile 32 - 39). 

Es soli darauf hingewiesen werden, daB in der vorliegenden Anmeldung (siehe Seite 5, 
Zeile 9) als ein das Hullwasser urn das Korn aufbrechend Zusatzstoff das Consolid 
System gebraucht wird. 

2.1.2) Dokument D2 offenbart (die Verweise in Klammern beziehen sich auf dieses 
Dokument) ein Mittel zum Abdichten von Bauwerken, das aus einem Gemisch aus 
Erdstoff, vorzugsweise tonige Materialien und/oder Schluff, und einem das Hullwasser 
um das Korn aufbrechenden Zusatzstoff besteht (Spalte 2, Zeile 48 bis Spalte 3, Zeile 

1). 

3 ABHANGIGE ANSPRUCHE 2-7 

3.1) Die Anspruche 2-7 enthalten keine Merkmale, die in Kombination mit den 
Merkmalen irgendeines Anspruchs, auf den sie sich beziehen, die Erfordernisse des 
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4 UNABHANGIGER ANSPRUCH 8 und ABHANGIGE ANSPRUCHE 2-7 

4.1) Die Lehre von D1 (siehe Seite 34, Zeile 4,5 und Seite 34, Zeile 18 bis zum Ende) 
wurde den Fachmann zwangslaufig zu dem in Anspruch 8 beschriebenem Verfahren 
fuhren. 

4.2) Die AnsprOche 9-1 4 enthalten keine Merkmale, die in Kombination m'rt den 
Merkmalen irgendeines Anspruchs, auf den sie sich beziehen, die Erfordernisse des 
PCT in Bezug auf Neuheit bzw. erfinderische Tatigkeit erfulien 



5 Klarheit 

Die Anmeldung erfullt nicht die Erfordernisse des Artikels 6 PCT, weil der Anspruch 1 
nicht klar ist. 

Der Ausdruck "das Hullwasser urn das Kom aufbrechenden Zusatzstoff" ist nicht zu 
verstehen. 
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1 . Dem Anmelder wird mitgeteilt, da& der intemationalen AnmeJdung das oben genannte intemationale Aktenzeichen und intemationale 
Anmeldedatum zuerkannt worden ist. 



2. Weiterhin wird dem Anmelder mitgeteilt, dali das Aktenexemplar der Intemationalen Anmeldung 

EI dem intemationalen BOro am 0 S. Mai 2004 ubermittelt worden ist. 



□ 



dem Intemationalen Buro aus dem unten angegebenen'Grund hoch nicht ubermittelt worden ist, das Internationale 
Buro aber ein Exemplar dieser Mitteitung erhalten hat* 

IZl Die erforderliche Uberprufung aufgrund nationaler Sicherheitsbestimmungen ist noch nicht erfolgt. 
(Angabe des Gtvndes) 



* Das Internationale Buro uberwacht die Ubermittlung des Aktenexemplars durch das Anmeldeamt und unterrichtet den Anmelder uber 
dessen Eingang (mit Formblatt PCT/IB/301 ). Ist das Aktenexemplar bei Ablauf des vierzehnten Monats riach dem Prioritatsdatum 
noch nicht eingegangen, teilt das Internationale Buro dies dem Anmelder mlt (Regel 22.1 c)). 
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